Examining Hedonic Hunger and Inhibitory Control as Novel Variables to Help Understand Emotional Eating by Gaspar, Monika E.
  
 
 
 
Examining Hedonic Hunger and Inhibitory Control as Novel Variables to  
 
Help Understand Emotional Eating  
 
 
 
 
A Thesis 
 
submitted to the Faculty 
 
of  
 
Drexel University 
 
by 
 
Monika E. Gaspar 
 
in partial fulfillment of the 
 
requirements for the degree 
 
of 
 
Master of Science in Psychology 
 
August 2016 
 
 
 
 
 
 
  
  
 
 
 
 
 
 
 
 
© Copyright 2016. 
Monika E. Gaspar. All Rights Reserved. 
  
   
 
ii 
Acknowledgements 
 
 I would like to thank my advisor, Dr. Meghan Butryn, for her guidance, suggestions, and 
support throughout this process. I would also like to acknowledge Dr. Diane Rosenbaum for her 
mentorship through all stages of my thesis. Additionally, I would like to thank the members of 
my thesis committee—Dr. Michael Lowe and Dr. Jennifer Nasser for their time and feedback.  
  
   
 
iii 
Table of Contents 
 
LIST OF TABLES .......................................................................................................................... vi 
LIST OF FIGURES ....................................................................................................................... vii 
ABSTRACT .................................................................................................................................. viii 
1.   CHAPTER 1: INTRODUCTION .............................................................................................. 1 
1.1 Relationship Between Emotional Eating and Treatment Outcome  ........................................... 2 
1.1.1 Eating Behaviors Associated with Emotional Eating  ............................................................ 3 
1.1.2 Importance of Addressing Emotional Eating .......................................................................... 4 
1.2 Theoretical Models of Emotional Eating ................................................................................... 4 
1.3 Additional Considerations for Assessing Emotional Eating ...................................................... 5 
1.4 The Relationship Between Negative Affect and Emotional Eating ........................................... 6 
1.5 The Potential Importance of Hedonic Hunger in Understanding Emotional Eating .................. 7 
1.6 The Potential Importance of Inhibitory Control in Understanding Emotional Eating ............. 10 
1.7 The Current Study .................................................................................................................... 14 
1.8 Aims and Hypotheses .............................................................................................................. 15 
1.8.1 Preliminary Aim.................................................................................................................... 15 
1.8.2 Primary Aims ........................................................................................................................ 15 
1.8.3 Exploratory Aims .................................................................................................................. 16 
2.   CHAPTER 2: METHODS ....................................................................................................... 16 
2.1 Participants ............................................................................................................................... 16 
2.1.1 Inclusion and Exclusion Criteria ........................................................................................... 16 
2.2 Study Design ............................................................................................................................ 17 
2.3 Procedure ................................................................................................................................. 17 
2.4 Measures .................................................................................................................................. 17 
2.5 Data Analysis ........................................................................................................................... 20 
   
 
iv 
2.5.1 Statistical Analyses ............................................................................................................... 20 
2.5.2 Power Analyses ..................................................................................................................... 20 
2.5.3 Data Screening ...................................................................................................................... 21 
2.6 Ethical Considerations ............................................................................................................. 21 
3.   CHAPTER 3: RESULTS ......................................................................................................... 22 
3.1 Participant Characteristics ....................................................................................................... 22 
3.1.1 Relationships among demographic variables and variables of interest ................................ 22 
3.2 Preliminary Analyses ............................................................................................................... 22 
3.2.1 Depressive symptoms and emotional eating ......................................................................... 22 
3.3 Primary Aims ........................................................................................................................... 23 
3.3.1 Overall hedonic hunger and emotional eating ...................................................................... 23 
3.3.2 Depressive symptoms, overall hedonic hunger, emotional eating ........................................ 23 
3.3.3 Depressive symptoms, overall hedonic hunger, inhibitory control, emotional eating .......... 23 
3.4 Exploratory Aims ..................................................................................................................... 24 
3.4.1 Identifying covariates ............................................................................................................ 24 
3.4.2 Depressive symptoms, subscales of PFS, inhibitory control, emotional eating .................... 24 
3.4.3 Depressive symptoms, hedonic hunger, cognitive restraint, emotional eating ..................... 27 
4.   CHAPTER 4: DISCUSSION ................................................................................................... 29 
4.1 Current Study ........................................................................................................................... 29 
4.2 Main Outcomes ........................................................................................................................ 29 
4.3 Exploratory Aims ..................................................................................................................... 32 
4.4 Strengths .................................................................................................................................. 33 
4.5 Limitations and Future Directions ........................................................................................... 34 
4.6 Conclusions .............................................................................................................................. 34 
REFERENCES .............................................................................................................................. 36 
APPENDIX A: TABLES AND FIGURES ................................................................................... 44 
   
 
v 
APPENDIX B: MEASURES ......................................................................................................... 65 
  
   
 
vi 
List of Tables 
 
1. Sample characteristics ............................................................................................................. 44 
 
2. Descriptive statistics for variables of interest .......................................................................... 45 
 
3. Correlations among variables of interest ................................................................................. 46 
 
4. Differences in variables of interest across race recoded .......................................................... 47 
 
5. Multiple regression analysis for depressive symptoms and overall hedonic hunger                 
predicting emotional eating ..................................................................................................... 48 
 
6. Multiple regression analysis for depressive symptoms, overall hedonic hunger, and    
inhibitory control predicting emotional eating ........................................................................ 49 
 
7. Multiple regression analysis for depressive symptoms and food available predicting              
emotional eating ...................................................................................................................... 50 
 
8. Multiple regression analysis for depressive symptoms, food available, and                 
inhibitory control predicting emotional eating ........................................................................ 51 
 
9. Multiple regression analysis for depressive symptoms and food present predicting               
emotional eating ...................................................................................................................... 52 
 
10. Multiple regression analysis of depressive symptoms, food present, and inhibitory control 
predicting emotional eating ..................................................................................................... 53 
 
11. Multiple regression analysis for depressive symptoms and food tasted predicting                  
emotional eating ...................................................................................................................... 54 
 
12. Multiple regression analysis for depressive symptoms, food tasted, and inhibitory         
control predicting emotional eating ......................................................................................... 55 
 
13. Multiple regression analysis of depressive symptoms, overall hedonic hunger, and     
cognitive restraint predicting emotional eating ....................................................................... 56 
 
14. Multiple regression analysis of depressive symptoms, food available, and cognitive     
restraint predicting emotional eating ....................................................................................... 57 
  
15. Multiple regression analysis of depressive symptoms, food present, and cognitive        
restraint predicting emotional eating ....................................................................................... 58 
 
16. Multiple regression analysis of depressive symptoms, food tasted, and cognitive restraint 
predicting emotional eating ..................................................................................................... 59 
 
 
 
   
 
vii 
List of Figures 
1. Macht and Simons’s (2011) principle of emotional eating model .......................................... 60 
 
2. The proposed model for emotional eating in the current study ............................................... 61 
 
3. Emotional eating as a function of depressive symptoms and overall hedonic hunger ............ 62 
 
4. Emotional eating as a function of depressive symptoms, overall hedonic hunger, and 
inhibitory control ..................................................................................................................... 63 
 
5. Emotional eating as a function of depressive symptoms, overall hedonic, and              
cognitive restraint .................................................................................................................... 64 
 
 
 
 
 
 
 
  
   
 
viii 
Abstract 
Examining Hedonic Hunger and Inhibitory Control as Novel Variables to Help Understand 
Emotional Eating 
Monika E. Gaspar 
Meghan L. Butryn, Ph.D. 
 
 
 
 
Emotional eating may be one reason some individuals fail in behavioral weight loss programs. 
Emotional eating is higher among individuals seeking weight loss treatment in comparison to 
those who do not. This is problematic as behavioral weight loss programs allocate little attention 
to discussing skills to counter emotional eating. Theoretical models explaining the cause of 
emotional eating do exist, however, the evidence is mixed. This study sought to further 
investigate the relationship between negative emotions, specifically depressive symptoms, and 
emotional eating by proposing a new model that incorporates two novel variables (i.e., hedonic 
hunger and inhibitory control). Preliminary evidence suggests that hedonic hunger (the desire for 
good tasting foods) and inhibitory control (the ability to stop responses that are in conflict with 
current goals) may be important in understanding emotional eating in an overweight and obese 
sample seeking weight loss treatment. However, little research has investigated the interplay 
among depressive symptoms, hedonic hunger, and inhibitory control with emotional eating in this 
sample. The current study sought to illuminate our understanding of the relationship among these 
variables, by assessing individuals’ self-reported levels of emotional eating, depressive 
symptoms, and hedonic hunger and examining their performance on an inhibitory control task. 
Overweight and obese adults (n = 125) enrolled in a behavioral weight loss program completed 
self-report questionnaires and a behavioral measure of inhibitory control pre-treatment. Data were 
examined at pre-treatment. Participants reported on their level of emotional eating, depressive 
symptoms, and hedonic hunger. Results revealed that both greater depressive symptoms and 
hedonic hunger were associated with greater emotional eating. White participants reported both 
significantly greater emotional eating and hedonic hunger in comparison to non-White 
   
 
ix 
participants. Depressive symptoms and hedonic hunger, however, did not significantly interact to 
predict emotional eating. Similarly, depressive symptoms, hedonic hunger, and inhibitory control 
did not significantly interact to predict emotional eating. Implications and future directions are 
discussed. 
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Chapter 1: Introduction 
 More than two thirds of adults are overweight or obese (Flegal, Carroll, Ogden, & Curtin, 
2010). This is particularly problematic because being obese is known to be a risk factor for type 2 
diabetes, heart disease, high blood pressure, stroke, and other health problems (Mokdad et al., 
2003). Research has shown that obese individuals experience a reduced quality of life (e.g., 
physical, psychological, and social domains of health) in relation to their obesity and that this 
reduction is more significant in greater degrees of obesity (for a review, see Kolotkin, Meter, & 
Williams, 2001). Behavioral weight loss programs are the gold standard treatment for obesity 
(Panel, N.O.E.I.E., 1998). While such treatments help some individuals lose a substantial amount 
of weight (5% to 10% of their weight pre-treatment; Wing et al., 2011), it seems that behavioral 
weight loss programs fail many participants. For example, in a recent meta-analysis investigating 
percent weight loss at 1 year across behavioral weight loss programs, results showed that 38% of 
participants lost less than 5% of their initial body mass (Christian, Tsai, & Bessesen, 2010). 
Additionally, approximately 26% of participants lost no weight or gained weight.  
 One reason some individuals fail in behavioral weight loss programs may be due, in part, 
to emotional eating. Emotional eating refers to the tendency to eat in response to (e.g., to cope 
with) negative emotions (Bruch, 1973). Research suggests that emotional eating is higher in 
individuals who are overweight or obese in comparison to individuals who are normal weight 
(Geliebter & Aversa, 2003; Canetti, Bachar, & Berry, 2002; Lowe & Fisher, 1983; Ruderman, 
1983; Baucom & Aiken, 1981; Slochower et al., 1981; Plutchik, 1976; McKenna, 1972; 
Schachter, Goldman, & Gordon, 1968). Higher levels of emotional eating are also also positively 
related to Body Mass Index (BMI; van Strien , Rookus, Bergers, Frijters, & Defares, 1985). A 
recent cross-sectional analysis on emotional eating in a large sample of overweight adults found 
that more than half of the sample (57%) reported frequent episodes of emotional eating (Peneau, 
Menard, Mejean, Bellisle, & Hercberg, 2013). Further, obese individuals who seek treatment 
often report increased eating in response to negative emotions in comparison to obese individuals 
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who do not seek treatment (Rodin, Schank, & Striegel-Moore, 1989; Wadden & Stunkard, 1985; 
McReynolds, 1983). For example, a review of obese individuals seeking weight loss treatment 
found that 75% of individuals report emotional eating (Ganley, 1989). Due to the high co-
occurrence of emotional eating and obesity, especially in a treatment seeking population, it seems 
necessary to effectively target emotional eating in treatment.  
 Behavioral weight loss programs, however, allocate little attention to discussing skills to 
counter emotional eating. Programs typically include one session dedicated to emotional eating, 
during which skills such as planning meals ahead of time, eating regularly, and keeping track of 
feelings and moods when eating are emphasized in order to combat emotional eating (Look 
AHEAD, 2003). As a result, it seems that emotional eating is one reason some individuals may 
struggle to adhere to successful behavioral change (e.g., adhere to a calorie prescription) and are 
more vulnerable to these lapses, as behavioral weight loss programs are not equipped to 
sufficiently target the skills needed to address emotional eating. This is cause for concern since 
many individuals may not be adequately treated for weight concerns, which contributes to the 
chronicity of obesity, ultimately negatively impacting their quality of life. 
1.1 Relationship Between Emotional Eating and Treatment Outcome 
 Research indicates that emotional eating is related to poorer treatment outcomes in 
overweight and obese samples. For example, at pre-treatment, higher levels of self-reported 
emotional eating in overweight adults were significantly related to less weight loss at the end of 
treatment (Niemeier, Phelan, Fava, & Wing, 2007). Studies have also shown that at pre-treatment, 
lower levels of self-reported emotional eating was a predictor of achieving a 7% weight loss at 6 
months in overweight and obese adults (Delahanty et al., 2013; Teixeira et al., 2010). 
Additionally, another behavioral weight loss study has shown that at 12 months, the odds of 
weight loss success for participants with low levels of self-reported emotional eating was 1.7 
times higher than for participants with high levels of emotional eating (Braden et al., 2016). 
Together, these findings support that higher levels of emotional eating at pre-treatment are related 
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to poorer weight loss outcomes in overweight and obese treatment seeking populations. Further, 
these studies highlight the importance of investigating what specific eating behaviors contribute 
to weight control lapses in emotional eaters.  
1.1.1 Eating Behaviors Associated with Emotional Eating 
 Emotional eating contributes to lapses in weight control in two main ways: 1) higher 
frequency of snacking and 2) greater consumption of energy dense foods. For example, one study 
investigated eating behaviors and emotional eating in the general population and found that 
individuals who reported a high level of emotional eating also had a higher consumption of snack 
foods, assessed by a food frequency questionnaire, in comparison to those who reported a low 
level of emotional eating (de Lauzon et al., 2004). Similarly, another study found that participants 
who reported higher levels of emotional eating, also reported a higher frequency of snacking as 
assessed by food records, in comparison to those who reported lower levels of emotional eating 
throughout a 28-day period (O’Connor, Jones, Conner, McMillan, & Ferguson, 2008). Further, 
when emotional eating and frequency of snacking were examined across normal weight and 
obese female college students, obese participants who reported higher levels of emotional eating 
also reported higher frequency of snacking in comparison to normal weight students (Lowe & 
Fisher, 1983).  
 Individuals who report higher levels of emotional eating also show or report greater 
consumption of energy-dense foods. This relationship has been demonstrated in both lab-based 
and self-reported studies. Lab-based studies investigating an experimental manipulation of stress 
among emotional and non-emotional eaters found that emotional eaters consumed more high-fat 
snack foods (van Strien, Herman, Anshutz, Engels, & de Weerth, 2012) and sweet and fatty foods 
(Oliver, Wardle, & Gibson, 2000) in response to stress compared to non-emotional eaters. Some 
epidemiologic studies have also shown that a higher reported level of emotional eating is 
associated with greater consumption of energy dense sweet snacks and fatty foods (Camilleri, 
Mejean, Kesse-Guyot, Andreeva, & Bellisle, 2014; Konttinen, Mannisto, Sarlio-Lahteenkorva, 
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Silventoinen, & Haukkala, 2010; Elfhag, Tholin, & Rasmussen, 2008; de Lauzon et al., 2004). As 
a result, a higher level of snacking and greater intake of energy dense foods in response to 
negative emotions may make it difficult for individuals who struggle with emotional eating to 
achieve clinically significant weight loss in treatment programs, thus negatively impacting their 
quality of life. 
1.1.2 Importance of Addressing Emotional Eating  
Clinically significant weight loss has been associated with an improved quality of life 
(for a review, see Kolotkin et al., 2001). Successful weight loss is important not only for health 
benefits, but also psychological functioning. This is important to note as psychological 
impairment and emotional eating are more prevalent among obese individuals seeking treatment 
compared to those who do not seek treatment (Foster & Kendall, 1994; Fitzgibbon, Stolley, & 
Kirschenbaum, 1993; Rodin, Schank, & Striegel-Moore, 1989; Wadden & Stunkard, 1985; 
McReynolds, 1983). Overall, emotional eating may play an important role in behavioral weight 
loss treatment outcomes and quality of life for individuals with obesity. Identification of factors 
that may be linked to vulnerability to emotional eating in individuals with obesity has the 
potential to provide direction for developing more effective behavioral weight loss interventions 
and improving quality of life.  
1.2 Theoretical Models of Emotional Eating 
Theoretical models explaining the cause of emotional eating do exist, however, the 
evidence is mixed. The traditional psychological theory of emotional eating suggests that certain 
individuals eat in order to cope with negative emotions (Bruch, 1973; Slochower, 1983; Kaplan & 
Kaplan, 1957) and is made up of two assumptions: 1) negative emotions increase the motivation 
to eat (e.g., are experienced as an intense craving) and consequently induce eating and 2) eating 
reduces the intensity of negative emotions. More recently, this theory has been interpreted in 
terms of learning theory (Booth, 1994), in which the experience of a negative emotion triggers a 
classically conditioned response (e.g., craving) to which an operant eating response follows. The 
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operant eating response is reinforced by the reduced intensity of negative emotions (see Figure 1 
for an illustration). Several studies have separately shown that negative emotions elicit food 
consumption (for a review, see Canetti, Bachar, & Berry, 2002) and that eating attenuates the 
intensity of negative emotions (Agras & Telch, 1998; Slochower & Kaplan, 1980; Pines & Gal, 
1977; Herman & Polivy, 1975), but research investigating both of these assumptions 
simultaneously (e.g., in a lab-based study) is lacking (for a review, see Macht & Simons, 2011).  
Some additional models attempting to explain emotional eating include biological models 
(i.e., eating to reduce arousal; e.g., Cantor, 1981) and eating as a strategy to improve negative 
mood (Thayer, 2003; Thayer, 1989), to mask stress (Polivy & Herman, 1999), or to escape from 
negative self-awareness (Heatherton & Baumeister, 1991). While several theories exist, the 
underlying mechanisms in emotional eating remain unclear. This study seeks to further 
investigate the relationship between negative emotions, in particular depressive symptoms, and 
emotional eating by proposing a new model that incorporates two novel predictors (i.e., hedonic 
hunger and inhibitory control). 
1.3 Additional Considerations for Assessing Emotional Eating  
 There are two factors to consider when investigating levels of emotional eating. First, 
previous research on self-reported levels of emotional eating (e.g., Three Factor Eating 
Questionnaire; Karlsson, Persson, Sjostrom, & Sullivan, 2000) among large samples have shown 
that women tend to report significantly higher levels of emotional eating in comparison to men 
(Cappelleri, et al., 2009; de Lauzon, Romon, Deschamps, Lafay, 2004; Karlsson et al., 2000). 
These findings highlight a potentially important relationship between gender and level of 
emotional eating. 
Second, most research uses self-report measures to examine levels of emotional 
eating. Consequently, many studies use correlations to help identify potential factors that 
influence levels of emotional eating. However, there are limitations in utilizing self-report 
measures as causality remains unclear. For example, on one hand there is a large amount of 
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research suggesting that negative emotions lead to emotional eating (e.g., Canetti, Bachar, & 
Berry, 2002). On the other hand, some studies suggest that the desire for food drives the 
overeating response. For example as individuals gain weight, their desire for good tasting foods 
increase, but the pleasure experienced during food consumption does not increase (e.g., Stice, 
Yokum, Blum, & Bohon, 2010). Thus, these individuals may struggle more frequently with urges 
to eat and feel better when they eat, but negative emotions may not actually drive them to engage 
in eating. While self-report measures are not ideal in identifying what leads to emotional eating, 
there are some lab-based studies suggesting that negative emotions (e.g., negative mood 
induction) do in fact lead to emotional eating (e.g., van Strien et al., 2012).  
1.4 The Relationship Between Negative Affect and Emotional Eating 
Research shows that emotional eating is higher in individuals with negative affect 
(Groesz et al., 2012; van Strien, Schippers, & Cox, 1995). Emotional eaters overeat in response to 
negative affect because it attenuates their negative mood (Macht, 2008). In fact, an imaging study 
comparing women with and without emotional eating found that emotional eating was related to 
anticipated reward associated with food consumption, but only during a negatively induced mood 
in comparison to a neutral induced mood (Bohon, Stice, & Spoor, 2009). This suggests that when 
individuals with emotional eating experience a negative mood, anticipation of reward associated 
with food consumption is also associated with an improvement in mood, but not necessarily the 
actual consumption of the food. This may increase the likelihood of food consumption in 
response to negative moods due to the association of high reward with food. Many individuals 
engage in emotional overeating in response to negative emotions, however, there is heterogeneity 
in the ways in which individuals’ eating behaviors may shift following an increase in negative 
emotions. For instance, some depressed individuals experience a loss of appetite and decrease of 
food intake or no change in appetite or food intake (Bellisle et al., 1990). It has yet to be 
determined why this discrepancy in appetitive responses to negative emotional eating may be.  
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It is important to note that in the current study, the focus is on investigating the 
relationship between negative affect or depressive symptoms in relation to emotional eating and 
not individuals experiencing a clinically significant depressive episode. Studies examining 
depressive symptoms have found that individuals with higher depressive symptoms have higher 
BMIs and report higher levels of emotional eating (Camilleri et al., 2014; Clum et al., 2013; 
Konttinen et al., 2010; Ouwens, van Strien, & Leeuwe, 2009). Additionally, a large 
epidemiologic study investigating depressive symptoms in adults found that individuals with 
higher depressive symptoms tend to consume more energy-dense sweet foods (e.g., highly 
palatable foods) and less energy-dense non-sweet foods (e.g., vegetables and fruits) than those 
with lower depressive symptoms (Jeffery et al., 2009). Research has shown that individuals with 
higher depressive symptoms are more likely to consume highly palatable foods in order to 
attenuate their depressed mood (Macht, 2008). In obese individuals, negative emotions have been 
shown to result in overeating (e.g., Van Strien & Ouwens, 2003), which presents a unique, yet 
challenging, situation for obese individuals as there is a significant association between 
depression and obesity (Luppino et al., 2010; de Wit et al., 2010; Scott et al., 2008; Fitzgibbon et 
al., 1993) and this may increase their vulnerability to emotionally overeat to cope with their 
depressive affect. These findings suggest that higher depressive symptoms are related to higher 
BMI and higher intake of palatable foods. It may be that individuals with certain traits, such as a 
heightened drive to consume food based on the pleasure it provides (i.e., those with high hedonic 
hunger), are particularly susceptible to emotional eating when depressive symptoms are present.  
1.5 The Potential Importance of Hedonic Hunger in Understanding Emotional Eating 
 
 While similarities exist between hedonic hunger and emotional eating (e.g., consumption 
of highly palatable foods, reward associated with intake), they have been shown to be related but 
distinct constructs. For example, hedonic hunger, as measured by the Power of Food Scale (PFS; 
Lowe et al., 2009) is moderately correlated with (on average, r  = .51), and a predictor of, 
emotional eating on self-report measures (Cappelleri et al., 2009; Lowe et al., 2009). The PFS 
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measures the degree to which the availability or presence of highly palatable foods influences a 
person’s food-related thoughts and feelings. It is made up of three subscales to assess the impact 
that proximity of food has on appetitive reactions. The food available subscale assumes that 
palatable foods are readily available and examines the reactions to the ‘implicit’ food 
environment in which food is always available, but is not actually present (e.g., ‘I get more 
pleasure from eating than I do from almost anything else’). The food present subscale assesses 
reactions to palatable foods when they are present (e.g., ‘When I know a delicious food is 
available, I can’t help myself from thinking about having some’, but have not been tasted. The 
food tasted subscale assesses reactions to palatable foods when first tasted, but not yet consumed 
(e.g., It’s very important to me that the foods I eat are as delicious as possible). These three 
subscales create a composite score of hedonic hunger. To our knowledge, no prior research exists 
examining the relationship of each subscale independently with emotional eating. It seems that 
food available and food present, however, would be more relevant to emotional eating as they 
capture a more global level of hedonic hunger that would be more related to individuals’ self-
reported emotional eating in comparison to food tasted, which measures a part of hedonic hunger 
that addresses an appetitive response to food within a much closer proximity. 
Hedonic hunger involves eating in the absence of physiological need and is purely driven 
by pleasure (Lowe & Butryn, 2007), not necessarily in response to an emotion. In order to fully 
understand hedonic hunger, it is important to distinguish between hunger driven by physiological 
need (i.e., homeostatic hunger) and hunger driven by desire or pleasure (i.e., hedonic hunger). For 
example, food palatability is relevant to both types of hunger, but it seems to be particularly 
essential to the definition of hedonic hunger (Lowe & Butryn, 2007). This delineation helps to 
partially understand why some individuals experience the desire to consume food when no energy 
deficit exists, as it is assumed that the rewarding properties of the food drive this desire versus the 
energy content itself (Lowe & Butryn, 2007). Additionally, hedonic hunger can only be examined 
in the absence of a short-term energy deficit, because otherwise it is difficult to identify the true 
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motivation behind the appetitive behavior (e.g., based on actual physical need for energy versus 
desire for reward; Lowe & Butryn, 2007).   
The consumption of highly palatable foods is both pleasurable and rewarding, and 
activates the reward system in a way similar to activations caused by drugs (Volkow, Wang, 
Tomasi, & Baler, 2013). The reward system refers to the regions in our brain (e.g., nucleus 
accumbens, ventral tegmental area) that mediate the processing of reward and pleasure (Kelley & 
Berridge, 2002). Activation of this pathway (e.g., increased dopamine) forms a connection with 
the body to repeat behaviors (e.g., eat highly palatable food) that result in reward (e.g., improved 
mood). One imaging study investigating perceived caloric density (i.e., low fat milkshake or 
regular calorie milkshake) among obese and normal weight women found that obese participants 
showed greater activation in brain regions related to highly rewarding experiences in response to 
the perceived higher calorie milkshake relative to the lower calorie milkshake, in comparison to 
normal weight women (Janet, Stice, Yokum, & Bohon, 2011). This highlights the rewarding 
value associated with highly palatable, calorically dense foods among individuals with obesity.  
Addiction research suggests that, similar to drug addition, with each repetition of 
behavior (e.g., eating in response to negative emotions), the habit strengthens, which makes it 
increasingly difficult for individuals to stop engaging in the behavior despite knowing the 
negative impact it can have on their health (Volkow & Wise, 2005). More recently research has 
shown that the reward response associated with repeated exposure to certain foods becomes 
associated with characteristics of the food (e.g., the smell of food, sight of the food) rather than 
the actual act of food consumption (Schultz, 2010; Epstein, Temple, Roemmich, & Bouton, 
2009), meaning that individuals experience the reward response prior to actually consuming the 
food, which may make the eating of the food feel less rewarding. Imaging studies have shown 
that this is the case with obese participants who exhibit decreased reward system activation 
during actual food consumption (i.e., consummatory food reward) in comparison to normal 
weight participants, and that instead they experience an increased activation of the reward system 
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during anticipation of consumption (Stice, Spoor, Bohon, Veldhuizen, & Small, 2008), which 
may lead them to overeat to compensate for this deficiency. Since obese individuals are at an 
increased likelihood of experiencing depressive symptoms, this is problematic as individuals with 
depressed moods consume palatable foods as a means to alleviate their negative affect (Macht, 
2008). Taken together, these results suggest that obese individuals may be at greater risk for 
emotional overeating as they anticipate greater reward in response to anticipated reward from 
food intake (Davis, Strachan, & Berkson, 2004) and experience greater sensory pleasure when 
eating (Stice et al., 2008) than normal weight individuals. This may in turn drive them to seek out 
more palatable food in attempt to experience greater reward and improved mood.  
 These findings indicate that excitatory responses, like hedonic hunger, may also be an 
important factor to consider in understanding emotional eating in obese individuals, though 
additional research is needed to examine the interplay between hedonic hunger and depressive 
symptoms with emotional eating. For example, in contrast to individuals who may consume more 
food when experiencing higher symptoms of depression and a high level of hedonic hunger, other 
individuals with higher depressive symptoms but a low level of hedonic hunger may be less likely 
to consume food when experiencing a negative state. However, it is possible that some 
individuals with heightened depressive symptoms and high hedonic hunger may still refrain from 
emotional eating because they have other traits, like a high level of self-control (e.g., inhibitory 
control), that may mitigate the risk of these other factors in regard to emotional eating.  
1.6 The Potential Importance of Inhibitory Control in Understanding Emotional Eating 
 
Inhibitory control can be defined as the ability to suppress a dominant response and 
instead engage in a subdominant response (Rothbart, Ellis, & Posner, 2004). A dominant 
response can be thought of as an automatic response, whereas a subdominant response often 
requires more effortful processes. For example, in response to the availability of a palatable food 
item, like cake, one dominant response might be to eat it. A subdominant response would be to 
eat a carrot instead. For most individuals, more effort is required to eat a carrot rather than a piece 
   
 
11 
of cake. Thus, in this example, individuals with a high level of inhibitory control would be able to 
successfully abstain from eating the piece of cake and eat the carrot instead, despite their desire to 
consume good tasting foods.  
Research suggests that deficits in inhibitory control are greater in overweight and obese 
individuals in comparison to normal weight individuals (Mobbs, Iglesias, Golay, & Van der 
Linden, 2011; Nederkoorn, Houben, Hofmann, & Jansen, 2010; Nederkoorn, Braet, Van Eijs, 
Tanghe, & Jansen, 2007; Nederkoorn, Smulders, Havermans, Roefs, & Jansen, 2006) and are 
negatively related to BMI (Batterink, Yokum, & Stice, 2010; Anzman & Birch, 2009). Some 
research also suggests that poor inhibitory control is related to poorer weight loss outcomes. For 
example, one study investigated the relationship between inhibitory control and weight loss in a 
residential treatment setting with children (Nederkoorn et al., 2006). Results showed that 
individuals who exhibited a greater deficit in inhibitory control lost less weight in comparison to 
those who had a higher level of inhibitory control. Another study investigated the role of 
inhibitory control with weight loss in an outpatient weight-reduction program for overweight and 
obese adolescents (Pauli-Pott, Albayrak, Hebebrand, & Pott, 2009). Results showed that 
individuals who exhibited greater deficits on a behavioral measure of inhibitory control lost less 
weight than individuals who demonstrated high inhibitory control. These findings suggest that 
overweight and obese individuals are more likely to have a greater deficit in inhibitory control in 
comparison to normal weight individuals and that this greater deficit in inhibitory control may 
impact weight loss outcomes.  
Poorer inhibitory control has also been associated with greater activation in food reward 
regions in the brain and greater intake. An imaging study investigating inhibitory control, as 
measured by a food related behavioral task, found that overweight individuals demonstrated 
greater deficits in inhibitory control in response to food related images also showed greater 
activation in food related regions of the brain in comparison to normal weight individuals. These 
findings were significantly positively correlated with BMI (Batterink et al., 2010). There is also 
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empirical support for the importance of high inhibitory control in relation to intake. In lab-based 
experiments, participants were asked to complete a behavioral task measuring inhibitory control 
and participate in a taste test in which consumption was measured. Those who exhibited a deficit 
in inhibitory control consumed more of the control food (e.g., M&Ms) than participants who 
demonstrated a high level of inhibitory control (Meule, et al., 2014; Houben, 2011). Another 
study found that individuals with high generalized reward sensitivity, a concept closely related to 
hedonic hunger, and low inhibitory control gained the most weight over the course of a year 
(Nederkoorn et al., 2010).  
One study attempted to examine the impact of training inhibitory control (Houben & 
Jansen, 2011). For this study, trait chocolate lovers were recruited and randomized to three 
conditions of a behavioral inhibitory control task in which they either had to consistently inhibit 
their response to chocolate stimuli, inhibit their response to chocolate stimuli only half the time, 
or consistently respond to chocolate stimuli. Afterwards, participants were asked to participate in 
a taste test. Individuals asked to repeatedly inhibit their response to chocolate stimuli ate 
significantly less of the control food (i.e., chocolate) than individuals who only had to inhibit their 
response half the amount of times. No differences were found between the other two conditions. 
These results suggest that poor inhibitory control is related to greater food intake and that training 
inhibitory control may help people refrain from consuming less highly palatable food. Further, 
recent research suggests that poor inhibitory control and heightened impulsivity are positively 
associated with higher levels of self-reported emotional eating (Jasinka et al., 2012; Racine, 
Culbert, Larson, & Clump, 2009; Bekker, van de Meerendonk, & Mollerus, 2004). Based on 
these findings, a high level of inhibitory control may be needed in order to refrain from 
overeating in response to negative emotional states when high hedonic hunger is present. 
High hedonic hunger and low inhibitory control may drive overconsumption, however 
findings are mixed. One study examined the interaction between hedonic hunger and inhibitory 
control in predicting palatable food intake in overweight and obese adults. Participants were 
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asked to complete ratings for hedonic hunger and a behavioral task of inhibitory control. 
Afterwards participants completed a taste test. Results showed that the interaction between 
hedonic hunger and inhibitory control was a significant predictor of palatable food intake, such 
that overweight and obese individuals high in hedonic hunger consumed significantly more 
control food during the taste test (e.g., chocolate, peanuts), but only for those low in inhibitory 
control (Appelhans et al., 2011). Another study using the same procedure, but only including 
normal to overweight participants, did not find support for this interaction (Ely, Howard, & 
Lowe, 2015). Differences in findings may be due to differences in participant characteristics (e.g., 
BMI) or demand characteristics. As a result, the degree to which hedonic hunger and inhibitory 
control relate to intake in overweight and obesity is unclear. More research is needed to 
understand the relationship between these variables. 
Another way one might conceptualize inhibitory control within a specific domain is by 
examining cognitive restraint. Cognitive restraint examines the degree to which individuals 
exhibit control (cognitively and behaviorally) over food intake in order to influence body weight 
and body shape. Research suggests that individuals with higher levels of cognitive restraint report 
higher levels of healthy food intake (e.g., fruits and vegetables; de Lauzon et al., 2004). Some 
studies have also shown a positive association between cognitive restraint and BMI (Beiseigel & 
Nickols-Richardson, 2004; Lluch, Herbeth, Mejean, & Siest, 2000), others have found no 
significant relationship (Lindroos et al., 1997; Lawson et al., 1995), and some have found a 
negative relationship (Boschi, Iorio, Margiotta, D’Orsi, & Falconi, 2001; Foster et al., 1998). 
Cognitive restraint may be an important variable in understanding emotional eating, for example 
individuals with high levels of cognitive restraint may engage in lower levels of emotional eating, 
but additional research is needed to determine if this is the case. Caution should be used when 
interpreting results as it is commonly measured via self-report (e.g., TFEQ-18; Karlsson et al., 
2000), and therefore causality cannot be inferred.  
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It seems that eating behaviors in general can be determined by inhibitory (i.e., inhibitory 
control) and excitatory (i.e., hedonic hunger) responses. A high level of inhibitory control may be 
necessary for obese individuals with hedonic hunger to refrain from emotional eating. Further, a 
high level of inhibitory control may be particularly important for obese individuals high in 
depressive symptoms and hedonic hunger to limit emotional eating, however, additional research 
is needed to support these points. 
1.7 Current Study 
 A large body of literature suggests that emotional eating is higher in overweight and 
obese adults, particularly those seeking weight loss treatment (e.g., Peneau et al., 2013). Further, 
many studies indicate that higher levels of emotional eating pre-treatment are related to poorer 
weight loss outcomes (e.g., Delahanty et al., 2013). This is problematic as behavioral weight loss 
programs spend very little time discussing how to cope with emotional eating. The relationships 
between depressive symptoms, hedonic hunger, and inhibitory control with emotional eating have 
been independently examined to some extent. However, few studies have investigated the 
relationship between depressive symptoms (e.g., no recent history of a clinically significant 
depressive episode) and emotional eating in an overweight and obese treatment seeking 
population. Additionally, little research has investigated the interplay among depressive 
symptoms, hedonic hunger, and inhibitory control with emotional eating in this sample. Research 
on these factors may result in important implications for behavioral weight loss treatment 
programs. The current study sought to illuminate our understanding of the relationship among 
these variables, by assessing individuals’ self-reported levels of emotional eating, depressive 
symptoms, and hedonic hunger and examining their performance on an inhibitory control task. 
Participants who have had a recent clinical depressive episode were excluded from participation. 
See Figure 2 for an illustration of the proposed model. 
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1.8 Aims and Hypotheses 
1.8.1 Preliminary Aim: 
1. To replicate previous findings that depressive symptoms are positively associated with 
emotional eating in an obese sample.  
a. Preliminary Hypothesis 1: Individuals reporting greater symptoms of depression 
will report higher levels of emotional eating than individuals who report lower 
symptoms of depression. Gender will be included as a covariate. 
1.8.2 Primary Aims: 
1. To determine if hedonic hunger is positively correlated with emotional eating in an obese 
sample.  
a. Primary Hypothesis 1: Individuals who report higher levels of hedonic hunger, 
will report higher levels of emotional eating than individuals who report lower 
levels of hedonic hunger. Gender will be included as a covariate. 
2. To determine if hedonic hunger moderates the relationship between depressive symptoms 
and emotional eating in an obese sample. 
a. Primary Hypothesis 2: The relationship between depressive symptoms and 
emotional eating will be stronger for individuals with higher levels of hedonic 
hunger in comparison to those with lower levels of hedonic hunger. Gender will 
be included as a covariate. 
3. To determine if levels of emotional eating are predicted by a three-way interaction among 
depressive symptoms, hedonic hunger, and inhibitory control in an obese sample.  
a. Primary Hypothesis 3: Depressive symptoms, hedonic hunger, and inhibitory 
control will interact to predict emotional eating, such that the highest levels of 
emotional eating will be observed in individuals who have relatively higher 
levels of depressive symptoms and hedonic hunger and lower levels of inhibitory 
control. Gender will be included as a covariate. 
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1.8.3 Exploratory Aims 
1. To investigate whether other demographic variables such as age, race, and BMI are 
 significantly and highly related to emotional eating. 
2. If age, race, and/or BMI are significantly and highly related to emotional eating, to include 
them as covariates in analyses. 
3. To investigate if the three subscales of the Power of Food Scale are related to and 
independently predict levels of emotional eating. 
4. To investigate if cognitive restraint can be utilized as another measure of inhibitory control 
to help understand emotional eating.  
Chapter 2: Methods 
2.1 Participants 
 To test study hypotheses, information from an existing data set was analyzed. Participants 
were overweight and obese adults from Philadelphia and the surrounding area who participated in 
a behavioral weight loss treatment as part of the protocol for a larger weight loss trial. 
Participants were recruited for the behavioral weight loss trial using a variety of methods (e.g., 
radio advertisements, flyers, and health care providers). The parent study enrolled 283 
participants. The measures needed for the current study were administered to two of the five 
cohorts in the parent study. Data were available from 132 participants from the two relevant 
cohorts in the current study. 
2.1.1 Inclusion and Exclusion Criteria 
 To be eligible for the parent study, participants were required to have a BMI of 27 to 45 
kg/m2, be between the ages of 18 and 70 years, be able to engage in physical activity (i.e., could 
walk at least 2 blocks without stopping for rest and without use of an assistive aid like a cane), 
complete a 7-day food diary prior to treatment beginning, and provide a clearance form signed by 
a personal physician stating that there were no known contraindications for the patient’s 
participation. Participants were excluded if pregnant or planning to become pregnant in the next 2 
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years, planning to move away from the Philadelphia area in the next 2 years, recently began a 
course of or changed the dosage of medication that may cause significant change in weight, had 
recently lost greater than or equal to 5% of their weight, or currently participated or planned to 
participate in another weight loss program in the next 2 years. No additional eligibility criteria 
were specified for the current study. 
2.2 Study Design 
 This study used previously collected data to complete secondary analyses.  
2.3 Procedure 
 Participants went through standard enrollment procedures in order to qualify for the 
parent study. Potential participants who inquired about the study completed a phone screen with a 
graduate student or research assistant to determine initial eligibility. Those who met initial 
eligibility criteria were invited to attend a group orientation session where the principal 
investigators provided more detailed information about the study. If participants were still 
interested in participating, they scheduled an individual clinic visit. At this clinic visit, a graduate 
student or post-doctoral fellow obtained informed consent and verified participants’ eligibility 
(e.g., measured height and weight, calculated BMI). If eligible, the participant then completed 
self-report questionnaires and a behavioral measure of inhibitory control. In the parent study, 
eligible participants were then randomly assigned to treatment conditions, participated in group 
treatment sessions, and completed additional assessment time points. However, the current study 
only focused on data collected from the baseline visit (prior to the start of treatment). Therefore, 
any study visits or treatment components after randomization were not included in the remainder 
of this thesis. 
2.4 Measures 
Demographics Questionnaire. Participants were asked to complete a self-report  
demographics questionnaire that included questions about age, gender, race, and ethnicity. 
Emotional Eating. Emotional eating was assessed by the Three Factor Eating  
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Questionnaire revised (TFEQ-R18; Karlsson, Persson, Sjostrom, & Sullivan, 2000). This is an 
18-item measure, which assesses uncontrolled eating, cognitive restraint (control over food intake 
in order to influence body weight and body shape), and emotional eating. For this study, only the 
emotional eating subscale and cognitive restraint will be included in analyses. Participants were 
asked to rate how true or false each item was for him or her on a Likert scale ranging from 0 
(“definitely true”) to 4 (“definitely false”). Sample questions of emotional eating include “When I 
feel anxious, I find myself eating”, “When I feel lonely, I console myself by eating” and “When I 
feel blue, I often overeat”. Sample questions of cognitive restraint include  “I consciously hold 
back at meals in order not to weight gain” and “I deliberately take small helpings as a means of 
controlling my weight”. The TFEQ-R18 has been validated in an obese sample and the Emotional 
Eating subscale has good internal consistency with a Cronbach alpha coefficient reported of .85 
(Karlsson et al., 2000). In the current study, the Cronbach alpha coefficient is .84. The Cognitive 
Restraint subscale has good internal consistency with a Cronbach alpha coefficient reported of .76 
to .77 (Karlsson et al., 2000). In the current study, the Cronbach alpha coefficient is .72. 
Depressive Symptoms. The Beck Depression Inventory (BDI-II; Beck, Steer, & 
Brown, 1996) is a 21-item self-report measure, which assesses current depressive symptoms. The 
question on suicidal thoughts was omitted for this study. Therefore, participants completed the 
remaining 20 items on the BDI-II. For the current study, the BDI-II was not used to differentiate 
between clinical and nonclinical depression, but rather as a measure of negative affect and to 
determine the extent to which a participant experienced symptoms of depression. Participants 
were asked to select the statement for each item that best describes how he or she has felt during 
the past two weeks including the date of completion. Each item is rated on a 4-point scale 
assessing severity. Sample items include “Sadness” (“I do not feel sad”, “I feel sad”, “I am sad all 
the time”, or “I am so sad or unhappy that I can’t stand it”), “Worthlessness” (“I do not feel I am 
worthless”, “I don’t consider myself as worthwhile or useful as I used to”, “I feel more worthless 
compared to other people”, or “I feel utterly worthless”), and “Concentration Difficulty” (“I can 
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concentrate as well as ever”, “I can’t concentrate as well as usual”, “It’s hard to keep my mind on 
anything for very long”, or “I find I can’t concentrate on anything”). The BDI-II has good internal 
consistency with a Cronbach alpha coefficient reported of .91 (Beck et al., 1996). In the current 
study, the Cronbach alpha coefficient is .88. 
Hedonic Hunger. The Power of Food Scale (PFS; Lowe et al., 2009) is a 15- 
item self-report measure, which assesses the extent to which the availability or presence of highly 
palatable foods influences a person’s food-related thoughts and feelings. The PFS is comprised of 
three subscales: food present, food available, and food tasted. For this study a total score of PFS 
and each individual subscale will be included in analyses. Response options are on a 5-point 
Likert scale ranging from 1 (“don’t agree at all”) to 5 (“strongly agree”). Sample items include “If 
I see or smell a food I like, I get a powerful urge to have some”, “It seems like I have food on my 
mind a lot”, and “Before I eat a favorite food my mouth tends to flood with saliva”. The PFS and 
subscales have been validated in an obese sample and have good internal consistency (Cappelleri 
et al., 2009 with a Cronbach alpha coefficient reported of: PFS total (.89), Food Available (.87), 
Food Present (.87), Food Tasted (.88). In the current study, the Cronbach alpha coefficients are as 
follows: PFS total (.92), Food Present (.88), Food Available (.89), and Food Tasted (.76). 
 Inhibitory Control. Participants completed a computerized, behavioral measure of the 
Go/No-Go Task (GNG). The GNG task measures the efficiency of inhibitory control, as 
demonstrated by the number of false alarms (i.e., commission errors) on No-Go trials. A higher 
number of false alarms indicate a greater deficit in inhibitory control. Number of false alarms are 
frequently used as the primary measure of inhibitory control deficits in the broader executive 
functioning literature (Jasinka et al., 2012; Schulz et al., 2007). During the task participants were 
asked to press a button as quickly as possible when pictures appeared on a certain area of the 
computer screen (“Go” stimulus), but not on another area of the computer screen (“No-Go” 
stimulus). Pictures of office supplies were chosen for this task so that they were neutral (e.g., not 
food-related). A false alarm occurs when a participant inappropriately presses a button in 
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response to No-Go stimuli. The GNG task is commonly used to measure inhibitory control and 
has been administered to overweight and obese samples (Jaskinka et al., 2012; Loeber et al., 
2012). Cognitive restraint, as measured by the TFEQ-18, was examined in exploratory analyses to 
investigate whether it could be utilized as an additional measure of inhibitory control.  
2.5 Data Analysis 
Statistical Package for the Social Sciences (SPSS) v. 22 (IBM, 2013) and Process macro 
version 2.15 (Hayes, 2013) was used to analyze all data. 
2.5.1 Statistical Analyses 
Pearson’s bivariate correlations were used to examine relationship strength and direction 
among emotional eating, depressive symptoms, hedonic hunger, and inhibitory control.  
Assumptions for regression (e.g., skewed variables will be transformed) were verified 
prior to running the regression analyses. Regression analyses were conducted using the Process 
macro to examine the interaction between depressive symptoms and hedonic hunger with 
emotional eating and the interaction between depressive symptoms, hedonic hunger, and 
inhibitory control with emotional eating. The Process macro is a desirable way to perform these 
analyses as it provides automated mean-centering of interaction terms to facilitate interpretation 
of results.  
2.5.2 Power Analyses 
 For preliminary hypothesis 1 and primary hypothesis 1, G*power (Faul, Erdfelder, Lang, 
& Buchner, 2007) recommended 67 participants to obtain .80 power, assuming a medium effect 
size. For primary hypothesis 2, G*Power recommended 68 participants to obtain .80 power, 
assuming a medium effect size. For primary hypothesis 3, G*power recommended 73 participants 
to obtain .80 power, assuming a medium effect size. Data were available from a total of 132 
participants.  
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2.5.3 Data Screening 
Preliminary analyses were conducted to meet assumptions for correlations and multiple 
regressions. Depressive symptoms (BDI-II), inhibitory control as calculated by number of false 
alarms (GNG), and the Available subscale (PFS) were positively skewed and thus transformed 
using the logarithm function to meet assumption criteria of normal distribution. These 
transformed variables were used in all following analyses. In all regression models, assumptions 
of multicollinearity, and VIF and tolerance values were met. Data were also screened for outliers. 
If a case violated at least two of three outlier statistics (i.e., Studentized Deleted Residuals, 
Cook’s Distance, Centered Leverage Value), they were then excluded from regression analyses. 
Regression analyses were performed both before and after excluding outliers to evaluate their 
impact on model fit. In all cases where outliers were removed, R2 increased indicating a better 
model fit. Mean imputation was used to address missingness for measures where missingness was 
< 20%. One exception to this was the Emotional Eating subscale of the TFEQ-R18, for which any 
item-level missingness would constitute an absence of at least 25% due to the length of this 
measure (i.e., 3 items).  
2.6 Ethical Considerations 
 The study protocol was approved by the Institutional Review Board (IRB) at Drexel 
University prior to the start of the study. All participants underwent informed consent prior to the 
start of the study. Each participant was assigned an ID number that was used to label all of the 
participants’ data. The link between participants’ names and ID numbers and any other 
identifying information were stored in a locked filing cabinet and kept separately from participant 
data so that each participants’ data were de-identified.  
 No unforeseen risks or adverse events occurred during the study. 
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Chapter 3: Results 
 
3.1 Participant Characteristics 
 
 The initial sample was comprised of 132 participants. After screening for cases with high 
levels of missing data, data from 7 participants were removed from all analyses. Demographic 
characteristics for the sample (n = 125) are presented in Table 1. Most participants identified as 
either White (n = 80, 64%) or African American/Black (n = 41, 33%); very few participants 
identified as ‘other’ (n = 4, 3%). Because more than half of the sample identified as White, race 
was re-coded to White (‘1’) versus non-White (‘0’) to facilitate better understanding of 
differences in key study variables by race. The majority of the sample (92%) identified as non-
Hispanic and non-Latino. Additionally, outliers were removed from specific models based on 
data ranges for the variables of interest. Descriptive statistics for variables of interest, including 
untransformed means, standard deviations, and ranges are presented in Table 2. An alpha level of 
.05 was used for all statistical tests. 
3.1.1 Relationships among demographic variables and variables of interest 
 Correlations among all variables of interest are presented in Table 3. Racial differences 
were observed in self-reported levels of emotional eating, t(123) = 4.00, p < .001, and overall 
hedonic hunger t(123) = 6.33, p < .001, with Whites reporting higher levels than non-Whites on 
both variables. Thus, race was used as a covariate in later analyses. Additionally, Whites reported 
higher levels than non-Whites on specific aspects of hedonic hunger as measured by the subscales 
of the PFS (all subscales p < .001). This information is presented in Table 4. There were no other 
significant relations between variables of interest and demographic variables (i.e., gender, BMI, 
age). 
3.2 Preliminary Analyses 
3.2.1 Depressive symptoms and emotional eating 
 The relationship between emotional eating and depressive symptoms was investigated 
using a Pearson’s bivariate correlation coefficient. There was a small, positive correlation 
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between the two variables (r = .25, p < .01); higher levels of emotional eating were associated 
with higher levels of depressive symptoms.   
3.3 Primary Aims 
3.3.1 Overall hedonic hunger and emotional eating 
 The relationship between emotional eating and overall hedonic hunger was investigated 
using a Pearson’s bivariate correlation coefficient. There was a medium, positive correlation 
between emotional eating and overall hedonic hunger, (r = .46, p < .001); higher levels of 
emotional eating were associated with higher levels of overall hedonic hunger.  
3.3.2 Depressive symptoms, overall hedonic hunger, emotional eating 
 A multiple regression analysis was performed to predict emotional eating based on 
depressive symptoms and overall hedonic hunger, controlling for race. The overall model was 
significant (F (4, 117) = 13.84, p < .001, R2 = .29). The model (n = 122) contained two significant 
main effects. Depressive symptoms were significantly positively related to emotional eating, b = 
1.00, SE  = .44, t(117) = 2.27, p = .02. Overall hedonic hunger was significantly positively related 
to emotional eating, b = .07, SE = .02, t(117) = 4.22, p < .001. Contrary to our hypothesis, 
however, there was not a significant interaction between depressive symptoms and overall 
hedonic hunger when predicting emotional eating, b = .01, SE = .03, t(117) = .38, p = .70 (see 
Figure 3). Overall, the model including both main effects and the interaction term explained 
approximately 29% of the variance in emotional eating. See Table 5. 
3.3.3 Depressive symptoms, overall hedonic hunger, inhibitory control, emotional eating 
A multiple regression analysis was performed to predict emotional eating based on 
depressive symptoms, overall hedonic hunger, and inhibitory control, controlling for race. The 
overall model was significant (F (8, 113) = 5.94, p < .001, R2 = .29). The model (n =122) 
contained two main effects. Depressive symptoms were significantly positively related to 
emotional eating, b = 1.12, SE  = .46, t(113) = 2.46, p = .02. Overall hedonic hunger was 
significantly positively related to emotional eating, b = .07, SE  = .02, t(113) = 3.93, p < .001. 
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Contrary to our hypotheses, however, there was not a significant interaction between depressive 
symptoms, overall hedonic hunger, and inhibitory control when predicting emotional eating b = 
.14, SE = .14, t(113) = .99, p = .33 (see Figure 2). Overall, the model including both main effects 
and the interaction term explained approximately 29% of the variance in emotional eating. See 
Table 6. 
3.4 Exploratory Aims 
3.4.1 Identifying covariates 
 As mentioned above, race was identified as the only covariate and was thus included in 
all following exploratory analyses.  
3.4.2 Depressive symptoms, subscales of PFS, inhibitory control, emotional eating 
The relationship between emotional eating and all three factors of hedonic hunger, as 
measured by the PFS, was investigated using Pearson’s bivariate correlation coefficient. There 
was a large, positive correlation between emotional eating and food available (r = .56, p < .001), 
with high levels of emotional eating associated with high levels of food available. There was a 
medium, positive correlation between emotional eating and food present (r = .38, p < .001), with 
high levels of emotional eating associated with high levels of food present. There was a small, 
positive correlation between emotional eating and food tasted (r = .23, p < .001), with high levels 
of emotional eating associated with high levels of food tasted.  
Multiple regression analyses were first conducted examining the interaction between 
depressive symptoms and hedonic hunger as predictors of emotional eating utilizing the 
individual subscales of the PFS. These analyses were then similarly conducted when examining 
the three-way interaction between depressive symptoms, hedonic hunger, and inhibitory control 
as predictors of emotional eating.  
 Food available. A multiple regression analysis was performed to predict emotional eating 
based on depressive symptoms and food available, controlling for race. The overall model was 
significant (F (4, 118) = 21.19, p < .001, R2 = .36). The model (n = 123) contained two significant 
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main effects. Depressive symptoms were significantly positively related to emotional eating, b = 
1.00, SE  = .43, t(118) = 2.30, p = 02. Food available was significantly positively related to 
emotional eating, b = 5.61, SE = .98, t(118) = 5.71, p < .001. There was not a significant 
interaction between depressive symptoms and food available when predicting emotional eating, b 
= .82, SE = 1.71, t(118) = .48, p = .63. Overall, the model including both main effects and the 
interaction term explained approximately 36% of the variance in emotional eating. See Table 7. 
 Food available in three-way interaction. A multiple regression analysis was performed to 
predict emotional eating based on depressive symptoms, food available, and inhibitory control, 
controlling for race. The overall model was significant (F (8, 114) = 10.41, p < .001, R2 = .37). 
The model (n =123) contained two significant main effects. Depressive symptoms were 
significantly positively related to emotional eating, b = 1.03, SE  = .43, t(114) = 2.40, p = .02. 
Food available was significantly positively related to emotional eating, b = 5.48, SE  = 1.03, 
t(114) = 5.31, p < .001. There was not a significant interaction between depressive symptoms, 
food available, and inhibitory control when predicting emotional eating, b = 7.89, SE = 7.16, 
t(114) = .1.10 p = .27. Overall, the model including both main effects and the interaction term 
explained approximately 37% of the variance in emotional eating. See Table 8. 
 Food present. A multiple regression analysis was performed to predict emotional eating 
based on depressive symptoms and food present, controlling for race. The overall model was 
significant (F (4, 116) = 12.43, p < .001, R2 = .27). The model (n = 121) contained two significant 
main effects. Depressive symptoms were significantly positively related to emotional eating, b = 
1.12, SE  = .47, t(116) = 2.37, p = .02. Food present was significantly positively related to 
emotional eating, b = .18, SE  = .05, t(116) = 3.38, p = .001. There was not a significant 
interaction between depressive symptoms and food present when predicting emotional eating, b = 
.01, SE = .11, t(116) = .10, p = .92. Overall, the model including both main effects and the 
interaction term explained approximately 27% of the variance in emotional eating. See Table 9. 
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 Food present in three-way interaction. A multiple regression analysis was performed to 
predict emotional eating based on depressive symptoms, food present, and inhibitory control, 
controlling for race. The overall model was significant (F (8, 110) = 6.04, p < .001, R2 = .28). The 
model (n = 119) contained two significant main effects. Depressive symptoms were significantly 
positively related to emotional eating, b = 1.07, SE  = .47, t(110) = 2.27, p = .03. Food present 
was significantly positively related to emotional eating, b = .18, SE  = .05, t(110) = 3.48, p = .001. 
There was not a significant interaction between depressive symptoms, food present, and 
inhibitory control when predicting emotional eating, b = .20, SE = .48, t(110) = .42, p = .67. 
Overall, the model including both main effects and the interaction term explained approximately 
28% of the variance in emotional eating. See Table 10. 
 Food tasted. A multiple regression analysis was performed to predict emotional eating 
based on depressive symptoms and food tasted, controlling for race. The overall model was 
significant (F (4, 115) = 9.91, p < .001, R2 = .23). The model (n = 120) contained one significant 
main effect. Depressive symptoms were significantly positively related to emotional eating, b = 
1.51, SE  = .45, t(115) = 3.35, p = .001; however food tasted was not related to emotional eating, 
b = .06, SE  = .05, t(115) = 1.22, p = .23. There was not a significant interaction between 
depressive symptoms and food tasted when predicting emotional eating, b = .05, SE = .10, t(115) 
= .50, p = .62. Overall, the model including both main effects and the interaction term explained 
approximately 23% of the variance in emotional eating. See Table 11. 
 Food tasted in three-way interaction. A multiple regression analysis was performed to 
predict emotional eating based on depressive symptoms, food tasted, and inhibitory control, 
controlling for race. The overall model was significant (F (8, 112) = 5.27, p < .001, R2 = .24). The 
model (n = 121) contained one significant main effect. Depressive symptoms were significantly 
positively related to emotional eating, b = 1.35, SE  = .50, t(112) = 2.71, p = .01; however food 
tasted was not related to emotional eating, b = .05, SE  = .05, t(112) = .96, p = .34. There was not 
a significant interaction between depressive symptoms, food tasted, and inhibitory control when 
   
 
27 
predicting emotional eating, b = .39, SE = .49, t(112) = .80, p = .43. Overall, the model including 
both main effects and the interaction term explained approximately 24% of the variance in 
emotional eating. See Table 12. 
3.4.3 Depressive symptoms, hedonic hunger, cognitive restraint, emotional eating 
All regression analyses including inhibitory control as a variable were examined using 
cognitive restraint (instead of GNG data) as another potential measure of inhibitory control. 
 Overall hedonic hunger. A multiple regression analysis was performed to predict 
emotional eating based on depressive symptoms, overall hedonic hunger, and cognitive restraint, 
controlling for race. The overall model was significant (F (8, 114) = 7.59, p < .001, R2 = .30). The 
model (n = 123) contained two significant main effects. As expected based on previous 
evaluations of these variables in the primary analyses, depressive symptoms (b = 1.09, SE  = .45, 
t(114) = 2.43, p = .02), and overall hedonic hunger were significantly positively related to 
emotional eating (b = .07, SE  = .02, t(114) = 4.18, p < .001). Cognitive restraint was not related 
to emotional eating, b = .04, SE  = .07, t(114) = .58, p = .56. There was not a significant 
interaction between depressive symptoms, overall hedonic hunger, and cognitive restraint when 
predicting emotional eating, b = .003, SE = .02, t(114) = .17, p = .86 (see Figure 4). Overall, the 
model including all main effects and the interaction term explained approximately 30% of the 
variance in emotional eating. See Table 13. 
 Food available. A multiple regression analysis was performed to predict emotional eating 
based on depressive symptoms, food available, and cognitive restraint, controlling for race. The 
overall model was significant (F (8, 114) = 11.82, p < .001, R2 = .37). The model (n = 123) 
contained two significant main effects. Depressive symptoms were significantly positively related 
to emotional eating, b = 1.09, SE  = .43, t(114) = 2.51, p = .01. Food available was significantly 
positively related to emotional eating, b = 5.62, SE  = 1.04, t(114) = 5.41, p < .001. Cognitive 
restraint was not related to emotional eating, b = .08, SE  = .06, t(114) = 1.29, p = .20. There was 
not a significant interaction between depressive symptoms, food available, and cognitive restraint 
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when predicting emotional eating, b = -.33, SE = 1.12, t(114) = -.29, p = .77. Overall, the model 
including all main effects and the interaction term explained approximately 37% of the variance 
in emotional eating. See Table 14. 
 Food present. A multiple regression analysis was performed to predict emotional eating 
based on depressive symptoms, food present, and cognitive restraint, controlling for race. The 
overall model was significant (F (8, 112) = 8.16, p < .001, R2 = .31). The model (n = 121) 
contained two significant main effects. Depressive symptoms were significantly positively related 
to emotional eating, b = 1.21, SE  = .46, t(112) = 2.64, p = .01. Food present was significantly 
positively related to emotional eating, b = .15, SE  = .06, t(112) = 2.70, p = .01. Cognitive 
restraint was not related to emotional eating, b = .06, SE  = .07, t(112) = .86, p = .39. There was 
not a significant interaction between depressive symptoms, food present, and cognitive restraint 
when predicting emotional eating, b = .01, SE = .04, t(112) = .33, p = .74. Overall, the model 
including all main effects and the interaction term explained approximately 31% of the variance 
in emotional eating. See Table 15. 
 Food tasted. A multiple regression analysis was performed to predict emotional eating 
based on depressive symptoms, food tasted, and cognitive restraint, controlling for race. The 
overall model was significant (F (8, 112) = 5.70, p < .001, R2 = .25). The model (n = 121) 
contained one significant main effect. Depressive symptoms were significantly positively related 
to emotional eating, b = 1.36, SE  = .48, t(112) = 2.85, p = .01. Food tasted, b = .06, SE  = .05, 
t(112) = 1.13, p = .26, and cognitive restraint, b = -.02, SE  = .07, t(112) = -.30, p = .77, were not 
related to emotional eating. There was not a significant interaction between depressive symptoms, 
food tasted, and cognitive restraint when predicting emotional eating, b = .03, SE = .04, t(112) = 
.89, p = .37. Overall, the model including both main effects and the interaction term explained 
approximately 25% of the variance in emotional eating. See Table 16. 
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Chapter 4: Discussion 
4.1 Current Study 
The current study aimed to evaluate the interplay among depressive symptoms, hedonic 
hunger, and inhibitory control with emotional eating in overweight and obese adults seeking 
weight loss treatment. Differences in emotional eating across demographic variables (e.g., race) 
were also observed. In addition, we examined specific aspects of hedonic hunger in relation to 
study variables and included cognitive restraint as an alternative measure of inhibitory control. 
4.2 Main Outcomes 
Overall, the current study supported the hypotheses that depressive symptoms and overall 
hedonic hunger were both significantly and positively related to emotional eating in an 
overweight and obese sample seeking weight loss treatment. Gender differences were not 
observed in emotional eating or across other study variables. This was surprising as gender 
differences on the emotional eating measure that was used in this study have been previously 
reported in an obese sample enrolled in a clinical trial for weight management (e.g., Cappelleri et 
al., 2009) and the general population (e.g., de Lauzon et al., 2004). This inconsistency may be due 
to the small number of males in comparison to the number females in our sample. It is also 
possible that our male participants differ from male participants in previous studies examining 
gender differences in emotional eating. 
We did identify racial differences in emotional eating and overall hedonic hunger. 
On average, White participants versus non-White participants reported higher levels of emotional 
eating and overall hedonic hunger. One previous study examining racial differences in eating 
behaviors across undergraduate females also found that African Americans/Blacks tended to 
report the least amount of emotional eating in comparison to all other racial groups (e.g., White, 
Asian) (Quick & Byrd-Bredbenner, 2014). Given that the majority of the non-White group was 
African American/Black, our finding was consistent with this study. Another study examining 
racial differences in binge eating, which is related to, but different from emotional eating, across 
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female college students also found a similar pattern; White students were more likely to meet 
criteria for binge eating than African American/Black students (Napolitano & Himes, 2011). 
However, little research has examined racial differences in emotional eating and overall hedonic 
hunger, thus, opportunities for comparisons between our results and the broader research are 
limited. Yet, given that emotional eating and hedonic hunger have been positively and moderately 
correlated in previous studies (e.g., Lowe et al., 2009), it seems intuitive that if Whites report 
greater emotional eating than other races, they would also report experiencing greater overall 
hedonic hunger. This provides further support that emotional eating and hedonic hunger are 
similar in that they may both suggest a tendency to eat in response to cues other than 
physiological hunger. 
Despite finding significant relationships between depressive symptoms and emotional 
eating and overall hedonic hunger and emotional eating, we did not obtain support for 
hypothesized differences in emotional eating for those individuals who reported greater 
depressive symptoms and greater overall hedonic hunger. This finding may be due to the minimal 
level of depressive symptoms reported by this sample. The BDI-II cut off for mild symptoms of 
depression is much higher than the average level of depression symptoms observed in this sample 
(i.e., greater than 14). Therefore, our ability to evaluate this relationship statistically may have 
been compromised by the limited range in depressive symptoms. If our sample had reported a 
greater range of depressive symptoms, we may have been able to observe a significant 
relationship between depressive symptoms and overall hedonic hunger in relation to emotional 
eating.  
Another potential explanation of our findings may be related to the multifaceted nature of 
emotional eating. For instance, one reason depressive symptoms and overall hedonic hunger are 
both independently related to emotional eating may be because they capture different aspects of 
emotional eating. The commonality may lie in the shared experience of feeling a ‘loss of control’. 
For example, individuals experiencing depressive symptoms often feel as if they do not have 
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control over their feelings, which may translate to a feeling of a lack of control regarding food 
intake during negative states. Research on hedonic hunger utilizing the same measure in this 
study have found that high hedonic hunger is an indicator of a sense of a ‘loss of control’ over 
eating highly palatable food (e.g., Ely, Butryn, Stice, & Lowe, 2010), which may be experienced 
during emotional eating. Thus, the feeling of a ‘loss of control’ may partially explain why 
depressive symptoms and hedonic hunger are both independently related to emotional eating. 
While the present study cannot truly answer these questions due to the brevity of the emotional 
eating subscale, we look forward to future research that seeks to better understand the many 
facets of emotional eating. 
Identifying how depressive symptoms and hedonic hunger are related to emotional eating 
may help to better understand the role of emotional eating in obese samples. For example, 
depressive symptoms may contribute to a greater tendency to eat in response to negative emotions 
in order to alleviate negative mood and engage in a more rewarding experience (e.g., reward from 
food). Thus, individuals with obesity and emotional eating who experience depressive symptoms 
may be important clinical targets and require a more customized treatment approach. Hedonic 
hunger may contribute to greater tendencies to overeat and consume highly palatable foods, in 
particular, and may further add to excess caloric intake. This may be especially true for 
individuals with obesity, as recent research has demonstrated that food cues (e.g., sight, smell) are 
associated with reward rather than the actual consumption of food (e.g., Stice et al., 2008). Thus, 
individuals who are obese may experience a deficit in expected reward from a particular food, 
and continue to seek out greater reward (e.g., more food) in order to feel satisfied. Therefore, 
individuals with obesity and emotional eating who experience greater hedonic hunger may also 
be in need of a more tailored treatment approach. 
The current study did not find support for the interaction between inhibitory control, 
depressive symptoms, and hedonic hunger when predicting emotional eating. Some previous 
studies have found that poor inhibitory control and heightened impulsivity are related to higher 
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levels of self- reported emotional eating (e.g., Jasinka et al., 2012; Racine et al., 2009). However, 
we did not find a significant relationship between inhibitory control and emotional eating in our 
sample. Deficits in inhibitory control were also unrelated to greater overall hedonic hunger, 
which is consistent with mixed findings on the relationship between hedonic hunger and 
inhibitory control (e.g., Ely et al., 2015; Appelhans et al., 2011). Our failure to find a relationship 
between inhibitory control and other study variables could be due to the following reasons. While 
our GNG task utilized neutral stimuli, thus providing a more generalized measure of inhibitory 
control, others have used a food-related GNG task (e.g., Jaskinka et al., 2012) and it is unclear 
whether modifying the stimuli to be more relevant (e.g., using food stimuli when examining 
emotional eating) would impact results. Additionally, enrolled participants underwent an 
extensive recruitment process and were expected to have a high level of commitment to an 
intensive behavioral intervention. Thus, given the nature of this study, these factors may have 
naturally ‘screened’ out participants with greater impulsivity, which may indirectly impact the 
range of results on the GNG task. 
4.3 Exploratory Aims 
When examined individually, all three specific aspects of hedonic hunger that were evaluated 
in this study were positively correlated to emotional eating; however, when examined in the two-
way interaction with depression symptoms as well as the three-way interaction with depression 
symptoms and inhibitory control with both interactions controlling for race, only food availability 
and food presence were positively related to emotional eating. Thus, these two specific subscales 
may be more relevant when examining questions related to self-reported levels of emotional 
eating. Future research investigating hedonic hunger should continue to examine overall hedonic 
hunger and the individual subscales to see if specific subscales correspond more relevantly to 
emotional eating in similar samples. 
Similar to our findings with inhibitory control, we did not find support for the interaction 
between cognitive restraint, depressive symptoms, and overall hedonic hunger/specific aspects of 
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hedonic hunger when predicting emotional eating. Previous research examining cognitive 
restraint and emotional eating on the eating behaviors questionnaire used in this study have not 
found a significant relationship between the two constructs (e.g., Karlsson et al., 2000). Our 
results are consistent with these findings. It seems that individuals who reported lower levels of 
cognitive restraint also reported greater levels of overall hedonic hunger/specific aspects of 
hedonic hunger.  
4.4 Strengths 
The current study was well powered, allowing us to be more confident in interpreting our 
results and able to detect even small sized effects. The racial diversity of our sample, particularly 
the representation of Non-White participants in our sample, allowed us to examine racial 
differences in emotional eating, overall hedonic hunger, and specific aspects of hedonic hunger. 
This adds to the literature, as it seems that very few studies have examined racial differences in 
emotional eating or hedonic hunger among individuals with obesity. For example, there may be 
certain subgroups of people (e.g., Whites) who tend to engage in more emotional eating, and 
could benefit from a more tailored treatment approach. These differences also indicate that 
Whites experience greater overall hedonic hunger and specific aspects of hedonic hunger in 
comparison to Non-Whites. To our knowledge, no research has found racial differences in overall 
hedonic hunger and among specific aspects of it. Therefore, overall and specific aspects of 
hedonic hunger will be important to consider in future studies, as based on our findings, specific 
aspects of hedonic hunger may be differentially relevant and informative to emotional eating. 
Future research in this area has the potential to help identify subgroups of participants in 
behavioral weight loss trials that may most benefit from specialized treatments that address 
emotional eating concerns. We also utilized a more objective measure of inhibitory control, 
which allowed us to capture a domain-general aspect of inhibitory control. However, a domain-
specific GNG task, in the context of eating, may be more relevant and informative when 
examining eating-related behaviors in this population.  
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4.5 Limitations and Future Directions 
One limitation of the current study is the use of self-report measures, which are often 
completed retrospectively and cannot be used to determine causality, and are subject to biases. 
Future studies should further investigate the roles of depression, inhibitory control, and hedonic 
hunger with emotional eating through more timely methods, such as Ecological Momentary 
Assessment (EMA). Using EMA would provide researchers with the possibility to establish 
temporal precedence among variables of interest. Though, it should be noted that studies 
examining self-report and EMA measures find that results obtained from each type of 
measurement are not consistent with one another (e.g., Goldschmidt et al., 2015; Larsen, van 
Strien, Eisinga, & Engels, 2006). For example, one study investigating depressive symptoms and 
emotional eating using self-report and EMA methodology have found that on self-report 
measures, individuals with depressive symptoms tend to report greater emotional eating. On 
EMA measurements, however, the results were not consistent (Goldschmidt et al., 2015). Another 
limitation is the cross-sectional study design. Future studies should incorporate longer follow-up 
periods using multiple methods in order to help establish temporal precedence. Additionally, 
gender distribution was not equal in this sample. Emotional eating may vary across gender and 
future research should aim to recruit more equal numbers of females and males to draw 
conclusions. Again, while our GNG task measured a more global level of inhibitory control, the 
field may benefit from developing and adopting a validated food-specific GNG task for eating-
related impulsivity. 
4.6 Conclusions 
Overall, the current study demonstrated that depressive symptoms and hedonic hunger are 
related to emotional eating in individuals with obesity seeking weight loss treatment. The exact 
relationship between emotional eating and obesity remains unclear, however, it appears that there 
may be certain groups of people who are more likely to experience greater hedonic hunger and 
emotional eating. Identification of these groups of individuals may improve treatment outcomes. 
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Continued research on these variables may help us to better understand emotional eating and 
further aid in the tailoring of treatment approaches with individuals who exhibit greater 
depressive symptoms or hedonic hunger.  
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APPENDIX A: Tables and Figures 
 
 
 
 
Table 1 
 
  Sample characteristics (n = 125) 
    
  M (SD) 
Age (years) 52.96 (10.09) 
BMI (kg/m2) 35.83 (5.03) 
  Gender  n (%) 
Women 107 (86%) 
Men 18 (14%) 
Race 
 Caucasican/White 80 (64%) 
African American/Black 41 (33%) 
Other 4 (3%) 
  Ethnicity 
 Not Hispanic/Latino 115 (92%) 
Hispanic/Latino 10 (8%) 
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Table 2 
  
   Descriptive statistics for variables of interest (n = 125) 
    
   M (SD) Range 
Emotional eating 7.52 (2.40) 3.00 - 12.00 
Depressive symptoms 6.38 (5.94) 0.00 - 31.50 
Overall hedonic hunger  39.67 (12.76) 18.00 - 66.00 
Food available 14.32 (6.17) 6.00 - 29.00 
Food present 11.94 (4.31) 4.00 - 20.00 
Food tasted 13.40 (4.26) 5.00 - 23.00 
Inhibitory control 11.14 (7.71) 0.00 - 40.00 
Cognitive restraint 14.70 (3.25) 7.00 - 23.00 
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Table 3
Correlations among variables of interest (n = 125)
Measure 1 2 3 4 5 6 7 8 9 10
1. Age -
2. BMI -.20* -
3. Emotional eating  .09 -.03 -
4. Depressive symptoms -.12  .05      .25** -
5. Overall hedonic hunger   .01  .13        .46***      .27** -
6.   Food available -.06  .12        .56***      .23**     .91** -
7.   Food present  .10  .10        .38***      .24**     .86**     .71** -
8.   Food tasted -.02  .10      .23**      .25**       .80***       .59***       .55*** -
9. Inhibitory control -.09  .04   .02  .13 .06 .08 .08 .02 -
10. Cognitive restraint  .12     -.23**  -.08 -.07      -.30**    -.23*      -.40***  -.15† -.06 -
†p < .10 *p < .05. **p < .01. ***p < .001.  
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Table 4 
    
     Differences in variables of interest across race recoded (n = 125) 
          
  
White (n = 80)     
M (SD) 
Non-White (n = 45)          
M (SD) t p 
Emotional eating 8.13 (2.31) 6.44 (2.19) 4.00 < .001 
Depressive symptoms 6.86 (6.46) 5.52 (4.84) 1.21 .23 
Overall hedonic hunger 44.40 (11.70) 31.27 (10.01) 6.33 < .001 
Food available 16.36 (6.14) 10.70 (4.30) 6.02 < .001 
Food present 13.43 (3.75) 9.31 (3.99) 5.75 < .001 
Food tasted 14.60 (4.07) 11.26 (3.77) 4.53 < .001 
Inhibitory control 11.14 (7.79) 11.13 (7.64) .003 1.00 
Cognitive restraint 14.47 (3.46) 15.12 (2.83) 1.08 .28 
Note. df = 123. 
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Table 5 
     
Multiple regression analysis for depressive symptoms and overall hedonic hunger  
predicting emotional eating (adjusted for race) (n = 122) 
          
 
  b SE t p 
95% CI 
(low, high) 
Constant 7.06 .30 23.30 < .001 6.46, 7.66 
Race .76 .41 1.84 .07 -.06, 1.58 
Depressive symptoms 1.00 .44 2.27 .02 .13, 1.87 
Overall hedonic 
hunger .07 .02 4.22 < .001 .04, .10 
DS x HH .01 .03 .38 .70 -.05, .07 
Note. DS = depressive symptoms, HH= overall hedonic hunger, CI = confidence 
interval. 
df = 117, R2  = .29. 
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Table 6 
 
     Multiple regression analysis for depressive symptoms, overall hedonic hunger, and 
inhibitory control predicting emotional eating (adjusted for race) (n = 122) 
          
 
  b SE t p 
95% CI  
(low, high) 
Constant 7.23 .31 23.00 < .001 6.61, 7.86 
Race .59 .43 1.35 .18 -.27, 1.44 
Depressive symptoms 1.12 .46 2.46 .02 .22, 2.02 
Overall hedonic hunger .07 .02 3.93 < .001 .03, .10 
Inhibitory control -.80 .84 -.95 .34 -2.47, .87 
DS x HH .003 .03 .11 .91 -.06, .07 
DS x IC .80 2.03 .39 .69 -3.22, 4.82 
HH x IC -.01 .07 -.09 .93 -.14, .13 
DS x HH x IC .14 .14 .99 .33 -.14, .42 
Note. DS = depressive symptoms, HH= overall hedonic hunger, IC = inhibitory 
control, CI =  
confidence interval. 
     df = 113, R2  = .28. 
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Table 7 
     
      Multiple regression analysis for depressive symptoms and food available predicting 
emotional eating (adjusted for race) (n = 123) 
          
 
  b SE t p 
95% CI 
(low, high) 
Constant 7.13 .30 23.63 < .001 6.54, 7.73 
Race .60 .40 1.47 .14 -.21, 1.40 
Depressive symptoms 1.00 .43 2.30 .02 .14, 1.85 
Food available 5.61 .98 5.71 < .001 3.66, 7.56 
DS x food available .82 1.71 .48 .63 -2.56, 4.20 
Note. DS = depressive symptoms, CI = confidence interval. 
  df = 118 , R2  = .36. 
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Table 8 
      
Multiple regression analysis for depressive symptoms, food available, and inhibitory control 
predicting emotional eating (adjusted for race) (n = 123) 
            
 
  b SE t p 
95% CI  
(low, high) 
Constant 7.13 .31 22.70 < .001 6.51, 7.75 
Race .68 .43 1.60 .11 -.17, 1.53 
Depressive symptoms 1.03 .43 2.40 .02 .18, 1.88 
Food available 5.48 1.03 5.31 < .001 3.44, 7.53 
Inhibitory control -.84 .77 -1.09 .28 -2.37, .69 
DS x FA .63 1.73 .36 .72 -2.81, 4.07 
DS x IC 1.50 1.93 .78 .44 -2.31, 5.32 
FA x IC -2.38 3.39 -.70 .48 -9.09, 4.34 
DS x FA x IC 7.89 7.16 1.10 .27 -6.28, 22.07 
Note. DS = depressive symptoms, FA = food available, IC = inhibitory control, CI = confidence 
interval. 
df = 114, R2  = .37. 
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Table 9 
     
      Multiple regression analysis for depressive symptoms and food present predicting 
emotional eating (adjusted for race) (n = 121) 
          
 
  b SE t p 
95% CI 
(low, high) 
Constant 7.05 .30 23.43 < .001 6.46, 7.65 
Race .84 .42 2.00 .04 .01, 1.67 
Depressive symptoms 1.12 .47 2.37 .02 .18, 2.05 
Food present .18 .05 3.38 .001 .07, .28 
DS x food present .01 .11 .10 .92 -.21, .23 
Note. DS = depressive symptoms, CI = confidence interval. 
  df = 116, R2  = .27. 
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Table 10 
     
      Multiple regression analysis of depressive symptoms, food present, and inhibitory control 
predicting emotional eating (adjusted for race) (n = 119) 
           
 
  b SE t p 
95% CI  
(low, high) 
Constant 7.00 .34 20.73 < .001 6.33, 7.66 
Race .90 .44 2.03 .04 .02, 1.77 
Depressive symptoms 1.07 .47 2.27 .03 .14, 2.01 
Food present .18 .05 3.48 .001 .08, .28 
Inhibitory control -1.06 .83 -1.28 .20 -2.71, .58 
DS x FP .06 .11 .53 .60 -.16, .28 
DS x IC .24 2.02 .12 .91 -3.76, 4.23 
FP x IC -.17 .20 -.85 .40 -.57, .23 
DS x FP x IC .20 .48 .42 .67 -.74, 1.15 
Note. DS = depressive symptoms, FP = food present, IC = inhibitory control, CI = 
confidence interval. 
df = 110, R2  = .28. 
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Table 11 
     
      Multiple regression analysis for depressive symptoms and food tasted predicting 
emotional eating (adjusted for race) (n = 120) 
          
 
  b SE t p 
95% CI 
(low, high) 
Constant 6.59 .32 20.65 < .001 5.96, 7.23 
Race 1.49 .40 3.74 < .001 .70, 2.28 
Depressive symptoms 1.51 .45 3.35 .001 .62, 2.41 
Food tasted .06 .05 1.22 .23 -.04, .15 
DS x food tasted .05 .10 .50 .62 -.15, .25 
Note. DS = depressive symptoms, CI = confidence interval. 
  df = 115, R2  = .23. 
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Table 12 
     
      Multiple regression analysis of depressive symptoms, food tasted, and inhibitory control 
predicting emotional eating (adjusted for race) (n =121) 
           
 
  b SE t p 
95% CI  
(low, high) 
Constant 6.60 .34 19.41 < .001 5.93, 7.28 
Race 1.54 .43 3.57 .001 .69, 2.40 
Depressive symptoms 1.35 .50 2.71 .01 .36, 2.33 
Food tasted .05 .05 .96 .34 -.06, .16 
Inhibitory control -.72 .91 -.79 .43 -2.51, 1.08 
DS x FT -.02 .12 -.14 .89 -.24, .21 
DS x IC -.07 2.29 -.03 .98 -4.61, 4.47 
FT x IC .23 .21 1.10 .28 -.18, .64 
DS x FT x IC .39 .49 .80 .43 -.58, 1.36 
Note. DS = depressive symptoms, FT = food tasted, IC = inhibitory control, CI = 
confidence interval. 
df =112 , R2  = .24. 
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Table 13 
     
      Multiple regression analysis of depressive symptoms, overall hedonic hunger, and 
cognitive restraint predicting emotional eating (adjusted for race) (n = 123) 
          
 
  b SE t p 
95% CI  
(low, high) 
Constant 7.29 .32 
22.5
3 < .001 6.65, 7.93 
Race .58 .42 1.37 .17 -.26, 1.42 
Depressive symptoms 1.09 .45 2.43 .02 .20, 1.98 
Overall hedonic hunger .07 .02 4.18 < .001 .04, .11 
Cognitive restraint .04 .07 .58 .56 -.10, .17 
DS x HH <.001 .03 .01 .99 -.07, .07 
DS x CR -.22 .17 
-
1.29 .20 -.57, .12 
HH x CR .01 .01 1.20 .23 -.005, .02 
DS x HH x CR .003 .02 .17 .86 -.03, .03 
Note. DS = depressive symptoms, HH = overall hedonic hunger (total), CR = 
cognitive  
restraint, CI = confidence interval. 
    df = 114, R2  = .30. 
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Table 14 
     
      Multiple regression analysis of depressive symptoms, food available, and cognitive 
restraint predicting emotional eating (adjusted for race) (n = 123) 
           
 
  b SE t p 
95% CI  
(low, high) 
Constant 7.09 .31 23.00 < .001 6.48, 7.70 
Race .78 .42 1.88 .06 -.04, 1.60 
Depressive symptoms 1.09 .43 2.51 .01 .23, 1.94 
Food available 5.62 1.04 5.41 < .001 3.56, 7.67 
Cognitive restraint .08 .06 1.29 .20 -.04, .20 
DS x FA 1.09 1.97 .55 .58 -2.82, 4.99 
DS x CR -.08 .18 -.45 .66 -.44, .28 
FA x CR .31 .33 .94 .35 -.34, .97 
DS x FA x CR -.33 1.12 -.29 .77 -2.56, 1.90 
Note. DS = depressive symptoms, FA = food available, CR = cognitive restraint, CI = 
confidence interval. 
     df = 114, R2  = .37. 
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Table 15 
     
      Multiple regression analysis of depressive symptoms, food present, and cognitive 
restraint predicting emotional eating (adjusted for race) (n = 121) 
           
 
  b SE t p 
95% CI  
(low, high) 
Constant 7.15 .33 21.56 < .001 6.49, 7.80 
Race .99 .43 2.29 .02 .13, 1.84 
Depressive symptoms 1.21 .46 2.64 .01 .30, 2.12 
Food present .15 .06 2.70 .01 .04, .26 
Cognitive restraint .06 .07 .86 .39 -.07, .19 
DS x FP -.06 .12 -.52 .60 -.29, .17 
DS x CR -.29 .16 -1.83 .07 -.60, .02 
FP x CR .03 .02 1.96 .05 -.0004, .07 
DS x FP x CR .01 .04 .33 .74 -.07, .10 
Note. DS = depressive symptoms, FP = food present, CR = cognitive restraint, CI = confidence 
interval. 
     df = 112, R2  = .31. 
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Table 16 
     
Multiple regression analysis of depressive symptoms, food tasted, and cognitive 
restraint predicting emotional eating (adjusted for race) (n = 121) 
          
 
  b SE t p 
95% CI    
(low, high) 
Constant 6.58 .36 18.50 < .001 5.88, 7.29 
Race 1.58 .46 3.47 .001 .68, 2.49 
Depressive symptoms 1.36 .48 2.85 .01 .41, 2.30 
Food tasted .06 .05 1.13 .26 -.05, .17 
Cognitive restraint -.02 .07 -.30 .77 -.16, .12 
DS x FT -.01 .10 -.13 .89 -.22, .19 
DS x CR -.07 .18 -.41 .68 -.42, .28 
FT x CR .001 .02 .07 .94 -.04, .04 
DS x FT x CR .03 .04 .89 .37 -.04, .10 
Note. DS = depressive symptoms, FT = food tasted, CR = cognitive restraint, CI = 
confidence 
interval. 
     df = 112, R2  = .25. 
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Figure 1. Principle of emotional eating: S stimulus; CR conditioned response; OR operant 
response; C consequence. Reprinted from “Principle of Emotional Eating,” by M. Macht and G. 
Simons, 2011, Emotion Regulation and Well-being, p. 282. 
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Figure 2. The proposed model for emotional eating in the current study. 
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Figure 3. Emotional eating as a function of depressive symptoms and overall hedonic hunger. 
Error bars represent standard errors. 
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Figure 4. Emotional eating as a function of depressive symptoms, overall hedonic hunger, and 
inhibitory control. Error bars represent standard errors. 
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Figure 5. Emotional eating as a function of depressive symptoms, overall hedonic hunger, and 
cognitive restraint. Error bars represent standard errors.  
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APPENDIX B: Measures 
 
 
 
 
Demographics Questionnaire 
 
1. What is your gender? 
a. Male    b. Female 
 
2. When is your birthday? 
 
_ _/_ _/_ _ _ _ 
 
3. What is your total household income, including all earners in your household? 
a. $0 to $25,000    f.  $125,000 to $150,000 
b. $25,000 to $50,000   g. $150,000 to $175,000 
c. $50,000 to $75,000   h. $175,000 to $200,000 
d. 75,000 to $100,000   h. $200,000 and up 
e. $100,000 to $125,000    
 
4. What is the highest level of school you have completed? 
a. Less than 7th grade    e. Associate’s degree, partial  
college, technical degree 
b. Junior high or middle school       
c. Partial high school (10th or 11th grade)  f. Bachelor’s degree 
d. High school graduate/GED   g. Graduate or professional 
degree 
 
5. What is your current martial status? 
a. Married 
b. Widowed 
c. Divorced  
d. Separated 
e. Never married 
 
6. What is your ethnicity? 
a. Hispanic or Latino 
b. Not Hispanic or Latino 
 
7. What is your race? 
a. American Indian/Native Alaskan 
b. Asian 
c. Native Hawaiian or Other Pacific Islander 
d. Black or African American 
e. White 
f. More than one race  
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Three-Factor Eating Questionnaire-R18 
 
1. When I smell a sizzling steak or juicy piece of meat, I find it very difficult to keep from eating, 
even if I have just finished a meal.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
2. I deliberately take small helpings as a means of controlling my weight.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
3. When I feel anxious, I find myself eating.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
4. Sometimes when I start eating, I just can’t seem to stop.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
5. Being with someone who is eating often makes me hungry enough to eat also.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
6. When I feel blue, I often overeat.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
7. When I see a real delicacy, I often get so hungry that I have to eat right away.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
8. I get so hungry that my stomach often seems like a bottomless pit.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
9. I am always hungry so it is hard for me to stop eating before I finish the food on my plate.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
10. When I feel lonely, I console myself by eating.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
11. I consciously hold back at meals in order not to weight gain.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
12. I do not eat some foods because they make me fat.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
13. I am always hungry enough to eat at any time.  
Definitely true (4)/ mostly true (3)/ mostly false (2)/ definitely false (1)  
14. How often do you feel hungry?  
Only at meal times (1)/ sometimes between meals (2)/ often between meals (3)/ almost always (4)  
15. How frequently do you avoid "stocking up" on tempting foods?  
Almost never (1)/ seldom (2)/ usually (3)/ almost always (4)  
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16. How likely are you to consciously eat less than you want?  
Unlikely (1)/ slightly likely (2)/ moderately likely (3)/ very likely (4)  
17. Do you go on eating binges though you are not hungry?  
Never (1)/ rarely (2)/ sometimes (3)/ at least once a week (4)  
18. On a scale of 1 to 8, where 1 means no restraint in eating (eating whatever you want, 
whenever you want it) and 8 means total restraint (constantly limiting food intake and never 
"giving in"), what number would you give yourself?  ____ 
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Beck Depression Inventory-II 
Please read each group of statements carefully, and then pick out the one statement in each 
group that best describes the way you have been feeling during the past 2 weeks, including 
today. Mark the number next to the statement you have picked. If several statements in the 
groups seem to apply equally well, simply choose the statement which has the largest number.  
 
(1) Sadness 
0 ____ I do not feel sad. 
1 ____ I feel sad. 
2 ____ I am sad all the time. 
3 ____ I am so sad or unhappy that I can’t 
stand it. 
 
(7) Self Dislike 
0 ____ I feel the same about myself as ever. 
1 ____ I have lost confidence in myself. 
2 ____ I am disappointed in myself. 
3 ____ I dislike myself. 
(2) Pessimism 
0 ____ I am not discouraged about my future. 
1 ____ I feel more discouraged about my future 
than I used to be.  
2 ____ I do not expect things to work out for 
me.  
3 ____ I feel that the future is hopeless and that 
things cannot improve.  
 
(8) Self Criticism 
0 ____ I don’t criticize or blame myself any 
more than usual. 
1 ____ I am more critical of myself than I used 
to be. 
2 ____ I criticize myself for all my faults. 
3 ____ I blame myself for everything bad that 
happens. 
(3) Past Failure 
0 ____ I do not feel like a failure.  
1 ____ I have failed more than I should.  
2 ____ As I look back, I see a lot of failures. 
3 ____ I feel I am a total failure as a person. 
 
(9) Suicidal Thoughts or Wishes 
0 ____ I don’t have any thoughts of killing 
myself. 
1 ____ I have thoughts of killing myself, but I 
would not carry them out. 
2 ____ I would like to kill myself. 
3 ____ I would kill myself if I had the chance. 
 
(4) Loss of Pleasure 
0 ____ I get as much pleasure as I ever did 
from the thing I used to enjoy. 
1 ____ I don’t enjoy things the way I used to. 
2 ____ I get very little pleasure from the things 
I used to enjoy. 
3 ____ I can’t get any pleasure from the things 
I used to enjoy. 
 
 
(10) Crying 
0 ____ I don’t cry any more than I used to. 
1 ____ I cry more now than I used to. 
2 ____ I cry over every little thing. 
3 ____ I feel like crying, but I can’t. 
(5) Guilty Feelings 
0 ____ I don’t feel particularly guilty. 
1 ____ I feel guilty over many things I have 
done or should have done.  
2 ____ I feel quite guilty most of the time. 
3 ____ I feel guilty all of the time. 
 
 
 
 
 
(11) Agitation 
0 ____ I am no more restless or wound up than 
usual. 
1 ____ I feel more restless or wound up than 
usual. 
2 ____ I am so restless or agitated that it’s hard 
to stay still. 
3 ____ I am so restless or agitated I have to 
keep moving or doing something.  
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(6) Punishment Feelings 
0 ____ I don’t feel I am being punished. 
1 ____ I feel I may be punished. 
2 ____ I expect to be punished. 
3 ____ I feel I am being punished. 
(12) Loss of Interest 
0 ____ I have not lost interest in other people 
or activities.  
1 ____ I am less interested in other people or 
things than before.  
2 ____ I have lost most of my interest in other 
people or things. 
3 ____ It’s hard to get interested in anything. 
(13) Indecisiveness 
0 ____ I make decisions about as well as I ever 
did. 
1 ____ I find it more difficult to make 
decisions than usual. 
2 ____ I have much greater difficulty in 
making decisions than usual.  
3 ____ I have trouble making any decisions.  
 
 
(14) Worthlessness 
0 ____ I do not feel I am worthless. 
1 ____ I don’t consider myself as worthwhile 
or useful as I used to. 
2 ____ I feel more worthless compared to other 
people. 
3 ____ I feel utterly worthless. 
 
(17) Irritability 
0 ____ I am no more irritable than usual. 
1 ____ I am more irritable than usual. 
2 ____ I am much more irritable than usual. 
3 ____ I am irritable all the time. 
 
(18) Changes in Appetite 
0 ____ I have not experienced any changes in 
my appetite. 
---------------------------------------------------------
-------------------- 
1a ___ My appetite is somewhat less than 
usual. 
1b ___ My appetite is somewhat greater than 
usual. 
---------------------------------------------------------
-------------------- 
2a ___ My appetite is much less than before. 
2b ___ My appetite is much greater than usual. 
---------------------------------------------------------
-------------------- 
3a ___ I have no appetite at all. 
3b ___ I crave food all the time. 
(15) Loss of Energy 
0 ____ I have as much energy as ever. 
1 ____ I have less energy than I used to have. 
2 ____ I don’t have enough energy to do very 
much. 
3 ____ I don’t have enough energy to do 
anything. 
 
(19) Concentration Difficulty 
0 ____ I can concentrate as well as ever. 
1 ____ I can’t concentrate as well as usual. 
2 ____ It’s hard to keep my mind on anything 
for very long. 
3 ____ I find I can’t concentrate on anything. 
 
(16) Change in Sleeping Pattern 
0 ____ I have not experienced any change in 
my sleeping pattern. 
---------------------------------------------------------
-------------------- 
1a ___ I sleep somewhat more than usual. 
1b ___ I sleep somewhat less than usual. 
---------------------------------------------------------
-------------------- 
2a ___ I sleep a lot more than usual.   
2b ___ I sleep a lot less than usual. 
 
(20) Tiredness or Fatigue 
0 ____ I don’t get more tired than usual. 
1 ____ I get tired or fatigue more easily than 
usual. 
2 ____ I am too tired or fatigued to do a lot of 
the things I used to do. 
3 ____ I am too tired or fatigued to do most of 
the things I used to do.   
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---------------------------------------------------------
-------------------- 
3a ___ I sleep most of the day. 
3b ___ I wake up 1-2 hours early and can’t get 
back to sleep.  
(21) Loss of Interest in Sex 
0 ____ I have not noticed any recent change in 
my interest in sex. 
1 ____ I am less interested in sex than I used to 
be. 
2 ____ I am much less interested in sex now. 
3 ____ I have lost interest in sex completely. 
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Power of Food Scale 
 
Please indicate the extent to which you agree that the following items describe you.  Use the 
following 1-5 scale for your responses. 
 
1  don’t agree at all 
2 agree a little  
3 agree somewhat 
4 agree 
5  strongly agree 
________________________________________________________________ 
 
1. I find myself thinking about food even when I’m not physically hungry.  ___ 
 
2. I get more pleasure from eating than I do from almost anything else.  ___ 
 
3. If I see or smell a food I like, I get a powerful urge to have some.  ___ 
 
4. When I’m around a fattening food I love, it’s hard to stop myself from at least tasting 
it.  ___ 
 
5. It’s scary to think of the power that food has over me.  ___ 
 
6. When I know a delicious food is available, I can’t help myself from thinking about 
having some.  ___ 
 
7. I love the taste of certain foods so much that I can’t avoid eating them even if they’re 
bad for me.  ___ 
 
8. Just before I taste a favorite food, I feel intense anticipation.  ___ 
 
9. When I eat delicious food I focus a lot on how good it tastes.  ___ 
 
10. Sometimes, when I’m doing everyday activities, I get an urge to eat “out of the blue” 
(for no apparent reason).  ___ 
 
11. I think I enjoy eating a lot more than most other people.  ___ 
 
12. Hearing someone describe a great meal makes me really want to have something to eat.  
___ 
 
13. It seems like I have food on my mind a lot.  ___ 
 
14. It’s very important to me that the foods I eat are as delicious as possible.  ___ 
 
15. Before I eat a favorite food my mouth tends to flood with saliva.  __ 
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Go/No-Go Task 
 
Example Stimuli 
 
 
  
   
 
 
